Introduction: The peripheral artery disease (PAD) is one of the chronic and frightening vascular complications of the diabetes whose tracking can be done by the Ankle-Brachial Index (ABI) measurement. We conducted in this context a study which consisted in measuring the ABI among hospitalized diabetic patients at Teaching Hospital of Pikine in Dakar, over 18 months' duration. The aim was to determine the prevalence and evaluate factors correlated to the presence of the PAD. Patients and Method: This cross-sectional descriptive study interested the whole of diabetic patients hospitalized in Internal Medicine/Endocrinology Department, from January 2013 to June 2014. We carried out a complete clinical examination associated with ABI measurement by a Doppler probe for each included patient after having collected the clinical and paraclinical data. Results: Our population of study comprised 209 diabetic patients with a female predominance (126, 60.3%). The sex-ratio man/woman was 0.6. The median age of the population of study was 54 ± 2 years. In our series, 157 (75.1%) patients discovered their diabetes with the waning of an affection while the 52 (24.9%) other patients discovered their diabetes at the time of a systematic assessment. The PAD appeared by an intermittent claudication among 38 patients (18.2%). The ABI was normal for 126 patients (60.3%). The ABI was low for 51 patients (24.4%), unilateral in 3.8% of cases and bilateral in 20.6% of cases. The ABI was high among 32 patients (15.3%), unilateral in 7.2% of cases and bilateral in 8.1% of cases. The ABI extremes values were 0.11 and 2. In the population of study, 46 patients (22%) had a well-compensated PAD. The PAD was low compensated for 3 patients (1.4%) and severe for 2 patients (1%). The ABI was more frequent and significantly among women than men, with 32 cases (25.4%) against 19 (22.9%) cases (p = 0.021). The proportion of low ABI was more important 322 Journal of Diabetes Mellitus among patients whose diabetes had evolved for more than 5 years (42.3% of cases) with a peak of frequency in the duration of 6 -10 years (47.7% of cases). Conclusion: The PAD global prevalence among hospitalized diabetic patients appeared high with 24.4% patients presenting low ABI. Its early diagnosis among subjects at risk as for our study population allowed identifying asymptomatic subjects having another cardiovascular damage. Thus, the screening of obstructive arteriopathy of lower limb PAD by the measurement of ABI should be applied to all diabetic patients for a better assessment of atherosclerotic complication.
Introduction
Considered as a true pandemia, the gravity of diabetes is related to chronic complications in particular vascular ones, leading to life-threatening. Among most dreaded, we have the Peripheral Artery Disease (PAD). Its silent and unforeseeable evolution explain the delay of its management [1] . Its prevalence varies from 22% to 23.5% [2] [3] for people with diabetes, whereas it is 10% in the general population [4] .
PAD is a major risk factor of amputation. It represents an important predictive and independent marker and of cardiovascular morbi-mortality. Thus, the early diagnosis of the PAD for subjects at risk makes it possible to identify asymptomatic subjects having another cardiovascular damage and allows implementing adapted measurements of prevention [5] . This explains the interest of screening PAD by measurement of Ankle-Brachial Index from where interest of tracking by the index of systolic pressure (IPS). It is a simple, effective, reliable, reproducible, significant, specific and not expensive method recommended to evaluate its severity and the cardiovascular prognosis but also to prevent atherosclerotic cardiovascular disease (ACVD) [6] .
Thus, did we conducted this study which consisted to a systematic measurement of ABI aiming to determine the prevalence of the PAD among hospitalized diabetic patients, and then evaluate correlation of epidemiological, clinical and biological data to the presence of PAD.
Patients and Method
We carried out a descriptive cross-sectional study on a population of diabetic patients hospitalized in the Internal Medicine and Endocrinology department of the National Teaching Hospital of Pikine (suburb of Dakar, Senegal). The patients were recruited from January 2013 to June 2014, 18 months' duration. We included in the study all the diabetic patients subjected to a systematic measurement of the ABI after their oral assent. Recruitment had been carried out The paraclinic data included standard biological test and parameters to evaluate glycemic balance (HbA1c), lipidic assessment (total cholesterol, cholesterol HDL, cholesterol LDL, triglycerides), kidney disease (serum creatinine, eGFR, urinary excretion of albumin), eyes (fundus examination), electrocardiographic Journal of Diabetes Mellitus modifications. We also reported therapeutic data related treatment of diabetes and its complications used by patients.
The data collected were seized with an electronic questionnaire elaborated with software sphinx 4.5. The control of the seizure was carried out in SPSS software version 20.0 with the menu controls. The difference was considered to be statistically significant for a threshold of 5% (p value ≤ 0.05).
Results
Our population of study comprised 209 diabetic patients with a female predominance (126 patients, 60.3%) compared to men (83 patients, 39.7%). The sexratio man/woman was 0.6. The median age was of 54 ± 2 years with 15.2 years of standard deviation. The extremes ages were 16 and 87.
The socio-professional activities most represented were those of the informal sector with 55 patients (26.3%), followed by the 48 housewives (23%), 44 unemployed persons (21.1%), 34 patients from the formal sector (16.3%), 22 retired persons (10.5%) and 6 students (2.9%). The in-patients coming from the emergency unit were 68 patients (32.5%).
Among the 209 enrolled patients, 25 (12%) were type 1 diabetic patients and 184 (88%) were type 2 diabetic patients. The mean duration of known evolution of the diabetes was 13.3 years, specified among 199 patients.
The prevalence of hypertension in overall patients was 68.4% (n = 143).
Smoking was noticed for 6 patients (3%) and 9 patients (4.3%) used alcohol.
Obesity was present for 68 patients (32.5%). Prevalence of sedentariness was of 42.1% (n = 88).
The main PAD related symptom was an intermittent claudication among 38 patients (18.2%). We found 4 cases of previous amputations (1.9%) including 3 sitting the toes area, and 1 in the level leg. In the population of study 40 patients (19.1%) had experienced stroke previously.
The distal pulses were present at palpation for 176 patients (84.2%) and absent for 33 patients (15.8%). Sensitivity troubles were present for 175 patients (87.7%) through the monofilament's test. Disorder of walk was detected among 10 patients (4.8%). Eight patients (3.8%) were seen at the stage of gangrenous.
The ABI was normal for 126 patients (60.3%) and low for 51 patients (24.4%).
This low ABI was unilateral for 8 patients (3.8%) and bilateral for 43 patients (20.6%). The ABI was high for 32 patients (15.3%). This high ABI was unilateral for 15 patients (7.2%) and bilateral for 17 patients (8.1%). The extremes of ABI were 0.11 and 2.
In the population of study 46 patients (22%) had a well-compensated PAD.
The PAD was low compensated among 3 patients (1.4%) and severe among 2 patients (1%).
The low ABI was more frequent and significantly among women with 32 cases The proportion of patients with a low ABI did not evolve in a linear way with the years. However, we noted a peak of frequency of 31.5% in the age bracket of 60 -69 years (p = 0.037). On the other hand, the high IPS tended to increase with the years, the peak of frequency (42.9%) being located in the age bracket 80 -89 years (p = 0.026).
The proportion of low ABI was more important for type 1 diabetic patients, 28% of the cases (7 cases out of 25 patients) than for type 2 diabetic patients (44 cases out of 183 patients) with 24% (p = 0.019).
In our study, the proportion of low ABI was more important among patients whose diabetes had evolved for more than 5 years representing 42.3% of the cases, with a peak of frequency in the duration of 6 -10 years (47.7% of cases). At the opposite, low ABI was less frequent among patients whose diabetes evolved since less than 5 years with 16.5% of the cases. This difference was statistically significant (p = 0.049).
The proportion of high ABI varied in a random way with the duration of evolution of the diabetes with a peak of frequency at 33.3% between 26 and 30 years (p = 0.033).
The low ABI was more frequent among hypertensive patients and significantly: 29.8% (n = 31) against 19% for patients with normal blood pressure (n = 20)
(p = 0.029). For the raised ABI, the difference was less marked: 14.4% hypertensive patients and 13.3% for non-hypertensive ones.
The prevalence of the low ABI was 16.7% among smokers, less than prevalence among non-smokers (25.4%) but the difference was not significant (p = 0.078). This prevalence was 19.2% among former smokers.
The low ABI was significantly more frequent among patients consuming alcohol with 55.6% than patients not consuming alcohol is 23.2 (p = 0.027).
The low ABI was significantly more frequent among non-sedentaries with 27.2% of cases (37 cases/136 patients), than among sedentary patients with 19.2% is 14 case/73 patients (p = 0.041). In contrast the high ABI was more frequent among sedentaries (24.7%) than non-sedentaries (10.3%) patients (p = 0.026). The proportion of the low ABI was significantly more important among obese patients (29.5%), than normal weight (26.2%) patients (p = 0.049).
In our series, 201 patients (96.2%) had at least two cardiovascular risk factors CVRF. The proportion of low ABI was 24.9% among 50 patients having at least two CVRF against 12.5% among 8 patients with only other CVRF (p = 0.019).
Low ABI was also more frequent among patients for whom the distal pulses were absent in 27.3% of the cases compared to 23.9% for patients with presence of pulse (p = 0.011). The proportions of high ABI were nearly identical among patients with presence of distal pulses and those with absence of pulse with respectively 15.3% and 15.1%.
Low ABI was more frequent among patients complaining intermittent claudication with 34.2% of the cases, than among those seen asymptomatic with 22.7% The median value of the total cholesterolemia level was 2 g/l with extremes of 0.5 g/l and 4.7 g/l. Hypercholesterolemia was present for 45% patients. The low ABI was significantly more frequent among patients who had a total hypercholesterolemia (32.7%) compared with 21.7% among patients with a normal total cholesterol (p = 0.043). The same trend was found in high ABI with 12.2%
among patients who had a total hypercholesterolemia against 1.7% with a normal total cholesterol (p = 0.031).
The proportion of low ABI of patients without diabetic retinopathy (8.5%) was higher than those (6.4%) having a diabetic retinopathy (p = 0.039). In contrast, high ABI prevalence was 26.3% for the patients with retinopathy and 
Discussion
Our study had found a clear predominance of women in the population of study with sex ratio at 0.658. Among 51 patients with PAD, 32 were women (62.7%) and 19 were men (37.3%). In 2013, KONIN [8] in a study on the determining factors of the PAD in a similar population of 308 diabetic black African in Ivory
Coast, had found a distribution of 54.5% women against 45.5% men. The female gender dominated among the population carrying PAD with 55.9%.
The PAD defined by a low ABI, was present at 24.4% of the patients in our study. It was well compensated in 22% of cases, low compensated in 1.4% of cases and severe in 1% of cases. The prevalence observed in our study (24.4%), is similar to that found in several studies. In 2011, FERRERI [9] had found a prevalence PAD at 21.6% in his study on the prevalence and the risk factors of the PAD among diabetic patients.
The study EPIDEMCA [10] on the prevalence of PAD concerning 1871 old subjects of more than 64 years in Central Africa in 2014 had found a female prevalence of 62%.
In 2013, KONIN [7] had found a prevalence at 22.07% of ABI by the measurement of the ABI among 308 diabetic patients. Existence of PAD is according to CHARPENTIER [11] , the principal clinical risk marker of local complication during the diabetic disease, and the principal provider of the major amputations.
This prevalence of the PAD in our study could be explained by the high frequency of the other CVRF, the seniority of the diabetes, the advanced age and the bad glycemic balance of our population of study. AZEBAZE [12] in 2004 in
Mali had found a peak of frequency of the PAD between 50 -59 years with an average age of 50 ± 1.13 years. Moreover, in that study of AZEBAZE [12] on the PAD among diabetic patients, revealed that 33.33% of them had a diabetes evolving for more than 10 years. In EPIDEMCA study, the median age was de73
years and the prevalence of the PAD increased with the years [9] .
The high frequency of PAD among hypertensive patients compared to the non-hypertensive ones, observed in our study is described in some other studies.
KONIN [8] had found an association positive between Hypertension and occurrence of PAD in 58.8% among diabetic patients. AZEBAZE [12] had found a prevalence of 53.3% of PAD among hypertensive diabetic patients higher than 16.7% among non-hypertensive ones. The presence of hypertension could multiply in particular the relative risk of PAD by 2.5 for men and 5.7 for women [13] .
The low ABI tended to increase with the degrees of exposure to tobacco, that could increase by almost three-fold the risk of PAD occurrence [13] . The very low number of smokers in our study did not allow to find similar fact.
In our study, the proportion of low IPS tended to increase with the total cholesterol level. The results got in our study, are comparable with the data of the literature. The Framingham study had shown that the increase in the total cholesterol level was correlated with the incidence of the limping of the lower extremities [14] . KONIN [8] had found that the total hypercholesterolemia was correlated with occurred of the PAD in 40.9% of the cases. CACOUB [15] had found 26.9% of hypercholesterolemia among subjects with PAD in his population of study with a statistically significant correlation.
The low ABI was more frequent among patients who had an absence of distal pulses. What joined the results of AZEBAZE [12] which had noted a positive association between the existence of PAD and the abolition of distal pulses in 85.7% of the cases. All this testifies to the strong predictive value of the examination of the peripheral pulses.
In our study the proportion of low ABI was more important among patients As in our study, AZEBAZE [12] had found a higher prevalence of AOMI among patients having a normal rate of HbA1c (37.5%) compared with patients having a glycemic imbalance (27.02%) without significant statistical difference.
The low ABI was more frequent among patients with an ACVD than at those without ACVD. Several studies showed a significant association between PAD and coronary damages. ROUL [16] had found a prevalence of 40% of PAD among coronary patients. In CAPRIE study, including nearly 20.000 patients, 15 .2% of the patients with a coronary pathology were with lower limb arteriopathy [17] . In the PARTNERS (PAD awareness, Risk and Treatment: new Resources for Survival) study, 16% among the coronary patients presented with chronical obstructive arterial disease [18] . In the study ARIC, the patients whose ABI was lower than 0.9 had 4 to 5 times more risk to make a stoke than the patients with normal ABI [19] .
The main limitation of our study is the fact that it included only hospitalized diabetic patients who are probably more likely to present atherosclerotic vascular disease than out-patients among the general population of diabetics. Then, general population of diabetic patients should be targeted to determine the real prevalence of PAD in our country in further studies.
Conclusion
The PAD is one of the most frightening chronic vascular complications of diabetes. Our study found a high prevalence of PAD among our diabetic patients.
Its early diagnosis for subjects at the risk can allow identifying asymptomatic subjects another CVRF. Thus, the tracking of PAD by the measurement of the ABI systematized and disseminated for better prevention and management of ACVD among diabetic patients in our areas.
